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(54) Screw and rod fixation assembly and device 



(57) The present invention provides for a screw and 
rod fixation assembly for fixing a screw and, optionally, 
a rod. The screw and rod fixation assembly includes a 
screw, fixing mechanism, a substantially annular ring, 
rod seating mechanism, and locking mechanism. The 
present invention also provides for a fixing mechanism 
for fixing a screw, wherein the fixing mechanism further 
includes an inner surface wall having a gripping portion 
and a non-gripping portion. Further, the present inven- 
tion provides for a substantially annular ring for guiding 
and providing mechanical and frictional force to a screw 



head. Additionally, the present invention provides for a 
rod seating mechanism operatively engaged to the 
screw head and including at least one flexible portion 
capable of being compressed against a portion of a rod 
therein. Finally, the present invention provides for a lock- 
ing mechanism for engaging the rod and the rod seating 
mechanism. The locking mechanism includes a deflect- 
ing mechanism for deflecting the at least one flexible 
portion of the rod seating mechanism against and 
around the rod as the locking mechanism further engag- 
es trie at least one flexible portion of the rod seating 
mechanism. 
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Description 

[0001] The present invention relates to fixation as- 
semblies. More particularly, the present invention re- 
lates to screw fixation assemblies for use with bone fix- 
ation systems. 

[0002] Several techniques and systems have been 
developed for correcting and stabilizing the spine and 
for facilitating fusion at various levels of the spine. Sta- 
bilization of the spine for various conditions, including 
degenerative disk disease, scoliosis, spondylolisthesis, 
and spinal stenosis, often require attaching implants to 
the spine and then securing the implants to spinal rods. 
Such spinal fixation devices can immobilize the verte- 
brae of the spine and can alter the alignment of the spine 
over a large number of vertebrae by connecting at least 
one elongate rod to the sequence of selected vertebrae. 
These rods can span a large number of vertebrae, such 
as three or four. The spine anatomy, however, rarely al- 
lows for three or more implants to be directly in line. In 
order to allow for this irregularity, the rod must be con- 
toured to the coronal plane. 

[0003] Spinal fixation has become a common ap- 
proach in fusion of vertebrae and treating fractures and 
the above listed spinal disorders. A common device 
used for spinal fixation is a bone fixation plate assembly. 
Typical bone fixation plate assemblies have a relatively 
flat, rectangular plate with a plurality of apertures there- 
through. Additional assemblies include an implantation 
fixation system that locks a rod to several vertebrae. In 
these assemblies, as in with other spinal fixation sys- 
tems, they utilize various fasteners, such as bone 
screws, to secure the bone fixation plate assembly or 
the implantation fixation assembly to the desired and 
targeted vertebrae of the patient. These screws vary in 
design and shape depending upon their desired location 
and use thereof. 

[0004] In particular, polyaxial locking screws are used 
with these devices. The key to the polyaxial screws used 
with these systems is having the screw head being se- 
curely fastened to the vertebrae and to the assembly 
thereof. Thus, the polyaxial screws must be used in con- 
junction with a type of screw head securing device that 
provides a strong lock to the polyaxial screw. Any move- 
ment of the screw can be detrimental towards the heal- 
ing process of the spine. Further, additional damage can 
occur if there is movement of the screw once it has been 
fixed to the vertebrae. Therefore, movement of the 
screw must be minimized or eliminated. 
[0005] There are numerous polyaxial screws existing 
in the market today and known in the prior art. Addition- 
ally, numerous devices exist that provide a securing 
means for locking the polyaxial screw. For example, U. 
S. Patent No. 5,554,157, U.S. Patent No. 5,549,608, 
and U.S. Patent No. 5,586,984 all to Errico et al. disclose 
polyaxial locking screws and coupling element devices 
for use with a rod fixation apparatus. The '157 Patent 
discloses a coupling element including an interior axial 



passage having an interior surface that is inwardly cur- 
vate at the lower portion thereof such that it comprises 
a socket for polyaxially retaining a spherical head of a 
screw. The coupling element further includes a pair of 

5 vertically oriented opposing channels extending down 
from the top of the coupling element, which define ther- 
ebetween a rod receiving seat. The channel further pro- 
vides for walls of the upper portion to a pair of upwardly 
extending members, each including an exterior thread- 

10 ing disposed on the uppermost portion thereof for re- 
ceiving a locking nut. During the implantation of the as- 
sembly, the locking nut seals against the top of the rod 
that in turn seats on top of the screw head. The nut caus- 
es the rod to be locked between the nut and the screw 

'5 and the screw to be locked in the socket. 

[0006] The '608 Patent discloses a modification 
wherein a locking ring is disposed about the exterior of 
the lower portion of the coupling element and provides 
an inward force on an outwardly tapered portion upon 

?o downward translation thereof. As a result, the interior 
chamber crush locks a screw head therein to eliminate 
the polyaxial nature of the screw element coupling. 
[0007] The '984 Patent discloses a polyaxial ortho- 
pedic device including a coupling element having a ta- 

25 pered lower portion having a slotted interior chamber in 
which a curvate head of a screw is initially polyaxially 
disposed. The coupling element includes a recess for 
receiving a rod of the implant apparatus. A locking ring 
is disposed about the lower portion of the coupling ele- 

30 ment and provides an inward force on the outwardly ta- 
pered portion upon downward translation thereof. The 
vertical slots are caused to close and crush, thereby 
locking the screw head within the interior chamber 
thereof. 

35 [0008] U.S. Patent No. 6,280,442'to Barker et al. dis- 
closes a complex locking mechanism having a screw 
head with a complex head geometry, a crown member, 
and an outer rigid body. Locking occurs by compressing 
the crown member against the complex head, which 
40 compresses the head against the rigid seat. This com- 
pression crushes the machine ridges on the head and 
secures the screw therein. 

[0009] Another example of a common locking mech- 
anism is a type of collet that has a spherical seat with a 
45 flexible portion that is designed to deflect around the 
screw. By compressing the flexible portion against a rig- 
id, outer wall, the collet is compressed against the head 
to cause locking therein. Examples of these collets are 
found in numerous patents. For example, U.S. Patent 
50 No. 6,053,917 to Sherman et al. discloses a multiaxial 
bone screw assembly that includes a bone screw having 
a partially spherical head. Additionally, the assembly in- 
cludes a receiver member that has a central bore that 
defines a tapered recess to receive a contracting collet 
55 carrying the head of the bone screw. The collet defines 
a partially spherical recess to receive the head of the 
bone screw and includes deflectable fingers that sub- 
stantially surround the screw head. As a set screw is 
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tightened into the receiver member, the set screw com- 
presses the rod against the collet, which presses the col- 
let into the tapered recess of the receiver member, 
thereby deflecting the fingers of the collet against the 
bone screw head. 

[0010] Another patent, U.S. Patent No. 5,964,760 to 
Richelsoph, discloses a spinal implant fixation assembly 
that includes a bone fixation member. A rod receiving 
seat is operatively connected to the bone fixation ele- 
ment for seating a portion of a rod therein. A locking 
mechanism, in the form of a nut and locking ring, engag- 
es the rod receiving seat for forcing an inner wall of the 
rod receiving seat to contour around and engage the rod 
seated therein and for locking and fixing the rod relative 
to the inner housing. The assembly further includes a 
screw head receiving insert for obtaining a head of a 
screw therein. The insert is moveable within the assem- 
bly between a locked position entrapping the screw 
head and an unlocked position wherein the screw head 
enters or escapes. 

[001 1] Other polyaxial screw patents that utilize a sim- 
ilar collet are disclosed in U.S. Patent No. 6,010,503 to 
Richelsoph, U.S. Patent No. 5,910,142 to Tatar (disclos- 
ing the use of a spherical collet that is compressed be- 
tween the screw head and the rod), and U.S. Patent No. 
5,891 ,145 to Morrison et al. (disclosing the use of a very 
complex double wedge locking mechanism). 
[0012] More specifically, the '142 Patent to Tatar dis- 
closes a polyaxial pedicle screw device for use with a 
rod implant apparatus, which utilizes a rod mounted fer- 
rule. The device further includes a screw having a cur- 
vate head and a rod receiving body. The body has a rod 
receiving channel and an axial bore into which the head 
of the screw is inserted. The rod mounted ferrule seats 
into a small curvate recess in the upper portion of the 
screw head such that the rod may enter the body at a 
variety of angles while maintaining secure seating 
against the head of the screw. The insertion of a top, 
set-screw compresses down on the ferrule, locking the 
rod in position and onto the screw head. Further, the 
body is locked in position to completely secure the as- 
sembly. 

[0013] The '145 Patent to Morrison et al. discloses a 
spinal fixation assembly that includes a bone engaging 
fastener and an elongated member such as a spinal rod. 
The fixation assembly is a multiaxial assembly that per- 
mits fixation of the bone engaging fastener to the spinal 
rod at any of the continuous ranges of angles relative to 
the rod in three dimensional space. The fixation assem- 
bly includes a receiver member having a bore there- 
through, the walls of which are tapered near the bottom, 
and a channel communicating with the bore and having 
an upper opening at the top of the receiver member for 
insertion of a spinal rod. An outer wedge member and 
an inner wedge member are also included. Both mem- 
bers have the general shape of a washer and a bore 
therethrough. In each wedge member, the respective 
bore is not parallel to the central axis of the respective 



wedge member. Additionally, the outside surfaces of the 
wedge members may be tapered and the respective 
bores may be tapered so as to self-lock when seated 
and tightened. The bone engaging fastener fits within 

5 the bore of the inner wedge member, which in turn fits 
within the bore of the outer wedge member, which in turn 
fits within the tapered sides of the receiver member. 
When the desired position of the bone engaging fasten- 
er in three dimensional space is attained, the compo- 

10 nents are seated to achieve a tight friction fit. 

[0014] U.S. Patent No. 6,063,089 to Errico et al. dis- 
closes a polyaxial orthopedic device for use with a rod 
implant apparatus that includes a screw having a head, 
a tubular body having holes on top, side, and bottom 

15 thereof, and a rod coupling element. The head of the 
screw is disposed in the body with the shaft of the screw 
extending out of the bottom hole, such that the body and 
the screw may initially rotate relative to one another. The 
rod coupling element has a ball shaped end that sits in 

20 the body with the remainder of the rod coupling element 
extending out of the side hole of the body, such that the 
rod coupling element and the body are initially polyaxi- 
ally coupled relative to one another. The ball end of the 
rod coupling element is disposed on top of the head of 

25 the screw. A set screw is provided on top of the body, 
the tightening of which causes the ball, head, and body 
to be crushed locked together, thereby preventing fur- 
ther relative motion. 

[0015] In all of the existing prior art, particularly those 
30 described herein, the polyaxial screws utilize a complex 
locking mechanism and additional locking parts to pre- 
vent the movement of the polyaxial screw. Typically, the 
more complex the locking mechanism, larger compo- 
nents are needed and manufacturing costs are expen- 
35 sive. Locking and achieving strong hold values become 
more difficult with more parts. Further, the sizes of the 
various fixation plates and fixation assemblies are criti- 
cal to these types of surgeries. Bulky components can 
cause soft tissue irritation, as well as compromise the 
*o facet joints at the end of a fusion. Minimizing the size of 
the implants used is critical in spinal surgery. Soft tissue 
irritation resulting from extensions of implants is a com- 
mon occurrence. Many times, it is caused by the implant 
being thick relative to its environment. For example, im- 
« plants can be too thick to be sufficiently covered within 
the muscle tissue. Hence, a reduction in the overall 
thickness of the implant is a critical advantage. 
[0016] Accordingly, there is a need for a screw head 
securing mechanism or device that provides a strong, 
so effective, and secure lock of the screw head in its de- 
sired position. Additionally, there is a need for a screw 
head securing mechanism or device that is minimal in 
size and has a reduced amount of components to pro- 
vide for a simpler, more effective, and less cumbersome 
55 device for fixing screws. 
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SUMMARY OF THE INVENTION 

[0017] According to the present invention, there is 
provided a screw and rod fixation assembly for fixing a 
screw and, optionally, a rod. The screw and rod fixation s 
assembly includes a screw, fixing mechanism, a sub- 
stantially annular ring, rod seating mechanism, and 
locking mechanism. The present invention also pro- 
vides for a fixing mechanism for fixing a screw, wherein 
the fixing mechanism further includes an inner surface 16 
wall having a gripping portion and a non-gripping por- 
tion. Further, the present invention provides for a sub- 
stantially annular ring forguiding and providing mechan- 
ical and frictional force to a screw head. Additionally, the 
present invention provides for a rod seating mechanism *s 
operatively engaged to the screw head and including at 
least one flexible portion capable of being compressed 
against a portion of a rod therein. Finally, the present 
invention provides for a locking mechanism for engag- 
ing the rod and the rod seating mechanism. The locking 20 
mechanism includes a deflecting mechanism for de- 
flecting the at least one flexible portion of the rod seating 
mechanism against and around the rod as the locking 
mechanism further engages the at least one flexible por- 
tion of the rod seating mechanism. 25 

DESCRIPTION OF THE DRAWINGS 

[001 8] Other advantages of the present invention are 
readily appreciated as the same becomes better under- 
stood by reference to the following detailed description 
when considered in connection with the accompanying 
drawings wherein: 

Figure 1 is a cross sectional view of one embodi- 35 
ment of a fixing mechanism of the present invention, 
wherein Figure 1A shows a screw head (as indicat- 
ed by the circle) that is freely moveable within a non- 
gripping portion of the fixing mechanism and Figure 
1 B shows the screw head securely fixed within a *o 
gripping portion of the inner surface wall of the fixing 
mechanism of the present invention; 

Figure 2 is a detailed, cross-sectional view of an 
embodiment of a screw and rod fixation assembly « 
of the present invention; 

Figure 3 is a detailed, cross-sectional view of an 
embodiment of the fixing mechanism, wherein the 
fixing mechanism is interiorly tapered at a distal so 
end; 

Figure 4 illustrates another embodiment of the 
screw and rod fixation assembly where the screw 
head is securely fixed within the fixing mechanism, 55 
wherein a minimal amount of material is utilized for 
the fixing mechanism in order to minimize x-ray ob- 
struction; 



Figure 5 illustrates another embodiment of the fixing 
mechanism that utilizes composite polymer materi- 
al in the outer shell with an inner metallic component 
to form a hybrid load sharing structure for securely 
fixing the screw head within fixing mechanism; 

Figure 6 is a perspective view of a substantially an- 
nular ring used in an embodiment of the screw and 
rod fixation assembly wherein the substantially an- 
nular ring has a spherical indentation and a flat por- 
tion as well as a through hole and the insert can be 
any shape to provide mechanical and/or frictional 
force to the screw head; 

Figure 7 is a perspective view of a rod seating 
mechanism including a cylindrical and/or tapered 
outer surface having extending flexible portions for 
engaging a spinal rod as a locking mechanism is 
tightened upon the extending flexible portions, thus 
deflecting the extending flexible portions around the 
rod situated therein; 

Figure 8 is a cross-sectional view of the rod seating 
mechanism shown in Figure 7; 



Figure 10 is a perspective view of an embodiment 
of the screw and rod fixation assembly including a 
screw, a fixing mechanism, the rod seating mecha- 
nism, and the locking mechanism, wherein the 
screw head is textured for enhancing screw head 
locking within the fixing mechanism; 

Figure 1 1 is a perspective, line drawing of the screw 
and rod fixation assembly illustrated in Figure 10; 

Figure 1 2A is an enlarged side-view of the rod seat- 
ing mechanism of an embodiment of the present in- 
vention, wherein the rod seating mechanism seats 
the rod therein and the extending flexible portions 
of the rod seating mechanism are in an extended 
condition, while Figure 12B is a cross-sectional 
view illustrating the rod seating mechanism with the 
extending flexible portions in a compressed condi- 
tion contouring around and engaging against the 
rod thereon; 

Figure 13 is a perspective, side-view illustration of 
another embodiment of the screw and rod fixation 
assembly including a solid, substantially annular 



Figure 9 is a perspective view of the locking mech- 
anism (a set screw) for use with the rod seating 
mechanism shown in Figure 7, wherein the locking 
mechanism has an inner chamber or spherical por- 
30 tion therein that engages the extending flexible por- 
tions of the locking mechanism to ensure that the 
extending flexible portions are deflected inward and 
contoured around the rod seated therein; 
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ring; 

Figure 14 is a perspective, side-view of the screw 
and rod fixation assembly including a substantially 
annular ring that is split to allow maximum flexibility 
of the substantially annular ring within the fixing 
mechanism; 

Figure 15 is a perspective view of the fixing mech- 
anism wherein an outer surface is a polymer, com- 
posite, or other material and the fixing mechanism 
includes a spherical screw seat that is situated with- 
in the gripping portion of the inner surface wall that 
also allows deflection therein; 

Figure 1 6 is a side-view of the fixing mechanism and 
rod seating mechanism of the present invention 
wherein the rod seating mechanism deflects over 
the rod when pushed into the body of the fixing 
mechanism and tabs on the side of the rod seating 
mechanism engage apertures or indentations in the 
body of the fixing mechanism to ensure the rod 
seating mechanism remains locked; 

Figure 17 is a perspective view of another embod- 
iment of the fixing mechanism wherein a threaded 
locking mechanism is pressed into the substantially 
tubular body of the fixing mechanism after the rod 
is introduced into the fixing mechanism therein that 
engages a groove on the inner surface wall and the 
locking mechanism is tightened to lock the entire 
screw and rod fixation assembly; and 

Figure 18 is a cross-sectional view of an embodi- 
ment of the screw and rod fixation assembly where- 
in the head of a structure, as opposed to a screw, 
is within the gripping portion of the fixing mecha- 
nism, and movement of the head of the structure 
further into the gripping portion locks the screw and 
rod fixation assembly. 

DETAILED DESCRIPTION OF THE INVENTION 

(001 9] A screw and rod fixation assembly constructed 
in accordance with the present invention is generally in- 
dicated by 10 in the Figures. Generally, the screw and 
rod fixation assembly 10 fixes and/or locks a screw, a 
rod, or both. Additionally, the screw and rod fixation as- 
sembly 10 includes various components in different 
combinations. For instance, the screw and rod fixation 
assembly 10 can include any, all, or combinations of a 
screw, fixing mechanism, substantially annular ring, rod 
seating mechanism, and locking mechanism. 
[0020] The present invention provides for locking of a 
screw head without any manipulation of the fixing mech- 
anism thereof. The fixing mechanism inherently grips 
the screw head rigidly, preventing movement of the 
screw head that can occur because of vertebrae move- 



ment, without application of force or manipulation of the 
fixing mechanism as required to ensure the fixed grip- 
ping. Rather, entry of the screw head into the locking or 
gripping portion of the fixing mechanism causes locking 

s to occur around the screw head by means of compres- 
sion force thereon. Basically, the fixing mechanism is a 
passageway including side-walls and an inherent lock- 
ing mechanism for gripping and locking the screw head 
as the screw head enters through the passageway and 

10 into the fixing mechanism. The passageway can be a 
substantially tubular body and be composed of semi- 
flexible material. 

[0021] The present invention has numerous advan- 
tages over the prior art. These advantages include, but 

»5 are not limited to, simplifying currently existing polyaxial 
screw fixation assemblies. For instance, no expensive 
collet or other similar screw head holding mechanism is 
used with the present invention. Additionally, the 
present invention is significantly smaller in size, diame- 

20 ter, circumference, and overall dimensions than other 
devices existing in the prior art. Because the present in- 
vention does not utilize any additional components such 
as a collet, crown, or cap that exceeds the diameter of 
the screw head, the size of the present invention is 

25 greatly reduced. Thus, the present invention, and in par- 
ticular, the fixing mechanism, only needs to be large 
enough to allow the screw to enter or be seated therein. 
Another advantage of the present invention is that the 
screw and/or screw head is secured more uniformly and 

30 in a more controlled manner. 

10022] Further, the tolerance issues of collet designs, 
crowns, caps, and complex screw retaining mechanism 
geometries are eliminated. Moreover, the screw placed 
within the present invention can be securely locked with- 

35 out any internal mechanism to create a fixed screw. An 
instrument can easily push down the screw to the proper 
seating position to create a locked screw at any desired 
angle, even after the instrument is removed. 
[0023] The term "elastic range" as used herein is the 

w limit of stress within which deformation of a body of ma- 
terial completely disappears after the removal of stress, 
tension, and/or force upon the body of material. Elastic- 
ity is the ability of a material to return to its original di- 
mensions after removal of stress, tension, or force 

45 placed upon the material. Once the stress, tension, or 
forces exceed the elastic range however, the material 
cannot return to its original dimensions and is forever 
deformed. 

[0024] The term "deformation range" as used herein 
so means the excessive amount of strain, force, or load 
outside the elastic range wherein deformation is main- 
tained and the body of material no longer can return to 
Hs original dimensions. Basically, deformation occurs 
wherein a change in form is produced by external forces 
55 or loads that act on the body of material. 

[0025] The term "screw" 12 as used herein means a 
simple machine of the inclined plane type including a 
spirally grooved solid cylinder and a correspondingly 
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grooved hollow cylinder into which it fits. The screw 12 
can be any type of screw such as set screw and can be 
any size, shape or design as is known to those of skill 
in the art. In certain cases, it can be desirable to have 
the screw 12 have a screw head 14 of another shape 
and/or size. 

[0026] The term "rod" 1 6 as used herein means a sub- 
stantially cylindrical body having a desired length. With 
regard to the present invention, the rod 16 is typically a 
rod 16 used within a human body to aid in the alignment 
of bones, particularly the vertebrae. 
(0027] One important feature of the screw fixation as- 
sembly 10, and more particularly the fixing mechanism, 
is the use of a semi-flexible material as opposed to a 
rigid material. As is known to those of skill in the material 
strength art, materials such as metals and composites 
thereof have an elastic range and a deformation range. 
For example, if a sample of a material is placed in ten- 
sion and not allowed to exceed the elastic range, the 
sample will stretch. 

[0028] Elastic stretching occurs in such a manner that 
upon release of the tension, the material will return to 
its original dimensions. By adapting this property to the 
present invention, the wall of the fixing mechanism acts 
as a controllable spring that can effectively be used to 
exert a uniform compressive load on a head portion of 
a screw, shaft, or other component. The elastic stretch- 
ing occurs by introducing a head portion that is larger 
than the internal dimensions of the fixing mechanism. 
This forces the fixing mechanism to expand to accept 
the head portion. In a similar fashion as a spring, the 
fixing mechanism would return to its original dimensions 
upon removal of the head portion. However, while the 
head portion is within the fixing mechanism, the fixing 
mechanism exerts a compressive force on the head por- 
tion. Thus, the fixing mechanism operates by inherently 
gripping the screw head rigidly, preventing movement 
of the screw head without the application of force or ma- 
nipulation of the fixing mechanism by another means. 
[0029] This property of the expansion of the wall of 
the fixing mechanism within its elastic range and the re- 
sultant force generated inward around the head portion 
is referred to as a "spring reaction." Outside of this elas- 
tic range, the material permanently deforms and will not 
return to its original dimensions. Therefore, it is essential 
to stay within the elastic range of the material in order 
to have a controllable reaction in which to use the com- 
pressive forces created therein. 
[0030] The compressive forces created by the expan- 
sion of the wall of the fixing mechanism can be readily 
controlled by altering the material, material thickness, 
coatings, or otherwise modifying the material of the fix- 
ing mechanism. The head portion can also be altered to 
be of any material and hardness. A softer material would 
allow for more compensation for tolerances on the di- 
mensions of the components, while a harder material 
could provide a more controlled expansion of the fixing 
mechanism. 



[0031] Entry of the screw head into the gripping or 
locking portion of the fixing mechanism causes gripping 
or locking to occur around the screw head by means of 
compression force thereon. Generally, the fixing mech- 

5 anism is a passageway including side-walls and an in- 
herent locking mechanism for gripping and locking the 
screw head as the screw head enters through the pas- 
sageway and into the locking mechanism. The passage- 
way is a substantially tubular body, while the inherent 

10 locking mechanism is a semi-flexible portion of the side- 
wall. Another manner in which to describe the fixing 
mechanism is that it is a single-walled vessel made of 
semi-flexible material. 

[0032] The present invention can be constructed from 
'5 any suitable material known to those of skill in the art. 
Preferably, the present invention is constructed from 
material that is compatible with use in the environments 
into which they are placed. The present invention can 
be constructed of various metallic materials that include, 
but are not limited to, titanium, stainless steel, and any 
other suitable metallic alloys known to those of skill in 
the art. Additional materials can also be utilized either 
alone or in combination with the above-described me- 
tallic materials. For instance, various plastics, fibers, 
and other polymers can be used in conjunction with the 
various metallic materials. These combinations can be 
used to construct various components or portions of the 
present invention. Moreover, other types of coatings can 
be placed on various portions of the present invention 
in order to improve durability, strength, and utilization 
thereof. Typically though, any of the material used to 
construct the present invention should be very strong, 
non-reactive, and non-antigenic to biological systems if 
they are used in that environment. If the present inven- 
tion is used outside of biological systems however, the 
aforementioned characteristics are not necessarily re- 
quired. 

[0033] There are numerous embodiments of the 
present invention. As such, similar structures amongst 
the several embodiments are shown by prime numbers 
in the various Figures. Although there are numerous 
embodiments disclosed and described herein, each of 
the embodiments includes a variation of the fixing mech- 
anism of the present invention. 
[0034] In the first embodiment of the present inven- 
tion, the screw and rod fixation assembly 10 includes a 
screw 12 having a screw head 14. The screw and rod 
fixation assembly 10, and more specifically the fixing 
mechanism 18, grips and secures the screw head 14. 
Optionally, the screw and rod fixation assembly fixes a 
rod 16. The screw and rod fixation assembly 1 0 includes 
the fixing mechanism 18 for fixing the screw head 14 
from movement relative to the screw and rod fixation as- 
sembly 10. The fixing mechanism 18 includes an inner 
surface wall 20 having a gripping portion 22 and a non- 
gripping portion 24. The fixing mechanism 1 8 operative- 
ly engages the screw head 14 and ultimately the screw 
12. The fixing mechanism is basically a passageway or 
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single-walled vessel made of semi-flexible material. As 
described above, the fixing mechanism 18, and more 
particularly the gripping portion 22, securely grips the 
screw head 14 through compression forces generated 
by the spring reaction of the semi-flexible material. To 
reiterate, the spring reaction occurs from the screw head 
14 stretching the gripping portion 22 beyond its original 
dimensions, but within the material's elastic range. 
Thus, the gripping portion 22 has a spring reaction to 
return back to its original dimensions that results in cre- 
ating compression forces onto the screw head 14. As a 
result, the screw head 14 is securely gripped within the 
gripping portion 22. 

[0035] The screw and rod fixation assembly 10 in- 
cludes a substantially annular ring 26 for guiding and 
providing mechanical and frictional force to the screw 
head 14. Moreover, the screw fixation assembly 10 in- 
cludes a rod seating mechanism 28 operatively en- 
gaged to the screw head 14 and has at least one flexible 
portion 46 capable of being compressed against the rod 
16 seated within the rod seating mechanism 28. The rod 
seating mechanism 28 also includes a tapered outer 
surface end 34. Alternatively, the rod seating mecha- 
nism 28 can be cylindrically shaped. 
[0036] The screw and rod fixation assembly 10 in- 
cludes a locking mechanism, generally shown at 36 in 
the Figures. The locking mechanism 36 engages the rod 
16 and the rod seating mechanism 28. The locking 
mechanism 36 includes a deflecting mechanism 38 for 
deflecting at least one flexible portion 46 of the rod seat- 
ing mechanism 28 against and around the rod 1 6 as the 
locking mechanism 36 further engages the at least one 
flexible portion 46 of the rod seating mechanism 28. The 
deflecting mechanism 38 specifically engages and de- 
flects the outer tapered surface end 34 therein. 
[0037] The fixing mechanism 18 includes a substan- 
tially tubular body 40. As previously stated, the fixing 
mechanism 18 includes the gripping portion 22 and the 
non-gripping portion 24. It is this fixing mechanism 18 
that is included in all of the various embodiments de- 
scribed herein. As previously described, the fixing 
mechanism 18, specifically the gripping portion 22, uti- 
lizes semi-flexible material that creates compression 
forces on the screw head 14 that is engaged with the 
gripping portion 22 when the gripping portion 22 is 
stretched beyond its original dimensions and returns to 
its original dimensions. The gripping portion 22 is a por- 
tion of the substantially tubular body 40 that grips and 
secures the screw head 1 4 once the screw 1 2 is inserted 
into the gripping portion 22. The gripping portion 22 grips 
and secures the screw head 14 by the spring reaction 
of the material composing the fixing mechanism 18. 
Thus, the screw head 14 of the screw 12 extends the 
inner surface wall 20 within its elastic range so that it is 
not permanently deformed. As a result of the elasticity 
of the material of the inner surface wall 20, the spring 
reaction of the material creates enough force upon the 
screw head 14 to securely fix the screw head 14 and 



ultimately the screw 12 in place. 
[0038] As for the non-gripping portion 24, the screw 
12 and the screw head 14 do not extend the inner sur- 
face wall 20 therein. Instead, the screw 12 and screw 
5 head 14 are freely moveable within the area surrounded 
by the non-gripping portion 24 of the inner surface wall 
20 of the fixing mechanism 18. The gripping portion 22 
and non-gripping portion 24 of the inner surface wall 20 
can be made of the same material or different materials 
10 depending upon the design. For instance, the gripping 
portion 22 can have an added coating or material in or- 
der to provide for added strength and/or flexibility. Pref- 
erably, the entire fixing mechanism 18 is made from 
semi-flexible material, especially at the gripping portion 
»5 22 end. Of course, the non-gripping portion 24 can also 
be made of a semi-flexible material. The semi-flexible 
material includes, but is not limited to, metal, plastics, 
alloys, polymers, fibers, combinations thereof, and any 
other similar materials that have a desired elasticity and 
20 elastic range. Thus, the locking of the screw head 14 
requires no other manipulation of the fixing mechanism 
than the screw head 14 entering the gripping portion 22 
of the substantially tubular body 40. 
[0039] The substantially tubular body 40 of the fixing 
25 mechanism 18 can have various designs. Although a 
substantially tubular body 40 is utilized with the present 
invention, any other similar body shapes known to those 
of skill in the art can be utilized with the present Inven- 
tion. The substantially tubular body 40 also varies in 
30 overall dimensions depending upon the desired use 
thereof. Further, tha substantially tubular body 40 can 
be segmented so portions of the substantially tubular 
body 40 can be snapped off. Further, the substantially 
tubular body 40 can be threaded or smooth. The thread- 
35 ing can be on the exterior surface or on the interior sur- 
face thereof. The threading is useful when the fixing 
mechanism 18 is used in conjunction with a similarly 
threaded locking mechanism 36 as is described in more 
detail below. 

■*o [0040] An example of the fixing mechanism 18 is il- 
lustrated in Figures 1A and 1B. In this embodiment, the 
fixing mechanism 18 utilizes a relatively thin-walled, 
substantially tubular body 40. The substantially tubular 
body 40 has an outer diameter and an inner diameter 
45 such that a portion of the inner diameter is smaller in 
diameter of the screw head 14 (i.e., gripping portion 22 
of the inner surface wall 20). When the screw head 14 
is pushed downward into the substantially tubular body 
40, the screw head 1 4 forces the smaller inner diameter 
so to expand, but to remain within its elastic range. With 
the inner surface wall 20 remaining elastic, the spring 
reaction of the inner surface wall 20 at the gripping por- 
tion 22 creates considerable compression force as the 
inner surface wall 20 naturally returns from a deformed 
55 state to its original state. This spring reaction or force is 
equivalent to a mechanical variant of a pressure vessel 
creating a hoop stress in the inner surface wall 20. As 
long as this stress remains within the elastic range of 
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the material of the inner surface wall 20, the load or force 
upon the screw head 14 remains constant. In addition, 
the force exerted on the screw head 1 4 is directly related 
to the ability of the gripping portion 22 of the inner sur- 
face wall 20 to resist deflection or expansion in this case. 
Thus, the thicker the inner surface wall 20 at the gripping 
portion 22, the more spring reaction and compression 
forces are generated and applied to the screw head 14. 
Of course, the further the screw head 14 has to be 
pushed into the smaller diameter area (gripping portion 
22) and the thicker the inner surface wall 20 therein, the 
more force is required to drive the screw head 1 4 further 
into the small diameter area (gripping portion 22). 
[0041] To one skilled in the art, there are various ways 
to narrow the inner diameter of the fixing mechanism 1 8. 
One method is to reduce the inner diameter by simple 
boring techniques (Figures 1A and 1B). Additionally, 
various molds can be created to form the same design. 
[0042] In another embodiment of a fixing mechanism 
18', the inner surface wall is interiorly tapered therein 
and the interior surface wall 20' is also threaded 25. (Fig- 
ure 2). As is shown in Figure 2, the fixing mechanism 
18' is a substantially tubular body 40 or single-walled 
vessel. The fixing mechanism 18', more particularly the 
gripping portion 22', is made of the semi-flexible material 
described above. The gripping portion 22', due to the 
semi-flexible material, creates enough compression 
force onto the screw head 14 to fix it therein when the 
gripping portion 22' is stretched beyond its original di- 
mensions by the screw head 14. The gripping portion 
22* has a spring reaction when it returns to its original 
dimensions after being temporarily deformed by the 
screw head 14 after the screw head enters the interior 
portion 23 of the gripping portion 22' therein. 
[0043] The interior of the gripping portion 22' of the 
fixing mechanism 18' is spherically shaped 23 therein. 
Thus, as the locking mechanism 36' is inserted within 
the fixing mechanism 18', the screw head 14 engages 
the spherically shaped 23 gripping portion 22' therein. 
The more the screw head 14 is pushed therein, the more 
interference is generated, which is compensated for by 
the expansion of the tubular structure to create the com- 
pressive force onto the screw head 14 (e.g., spring re- 
action). In this embodiment, the fixing mechanism 18' 
includes a pair of spaced, substantially parallel arms 42 
extending from the substantially tubular body 40'. These 
arms 42, as is shown in Figure 2, can be optionally 
snapped-off from the substantially tubular body 40' after 
assembly of the screw fixation assembly 1 0' is complet- 
ed. 

[0044] In Figure 3, another embodiment of the fixing 
mechanism 18" is illustrated therein. This embodiment 
is similar to the embodiment illustrated in Figure 2; how- 
ever, this embodiment of the fixing mechanism 18" has 
a threaded exterior surface 27 as opposed to a threaded 
interior surface 25. Again, the fixing mechanism 18", 
and more particularly the gripping portion 22", is made 
of the previously described semi-flexible material 



wherein the gripping portion 22" creates compression 
forces on the screw head 14 when the gripping portion 
22" returns to its original dimensions after being 
stretched by the screw head 14 inserted therein. The 

s embodiment of the fixing mechanism 18" illustrated in 
Figure 3 uses a different locking mechanism 36" that is 
similar to a nut or other device. The embodiment of the 
fixing mechanism 18" in Figure 3 also includes a pair of 
spaced, substantially parallel arms 42' extending from 

10 the substantially tubular body 40" therefrom. 

[0045] In yet another embodiment of the fixing mech- 
anism 1 8"' (Figure 4), metal or metal and composite ma- 
terial (e.g., polymers) are utilized. The composite mate- 
rial can be blended with the metal or be used as an outer 

15 coating shell. The composite material is still semi-flexi- 
ble so that compression forces are generated when the 
gripping portion 22'" is stretched, but returns to its orig- 
inal dimensions. 

Further, the gripping portion 22"' of the fixing mecha- 
20 nism 18"' illustrated therein uses a minimal amount of 
material to minimize x-ray obstruction while still provid- 
ing sufficient spring reaction in order to secure the screw 
head therein. The screw head 14 used with this partic- 
ular fixing mechanism 18"' is spherically shaped. 
25 [0046] Figure 5 illustrates another embodiment of the 
fixing mechanism 18"" such that a composite material 
is used. The fixing mechanism 18"" includes a compos- 
ite/polymer outer shell having an inner metallic compo- 
nent to form a hybrid load sharing structure. Again, the 
30 fixing mechanism 18"" and more particularly the grip- 
ping portion 22"", utilizes semi-flexible material so that 
sufficient compression forces are generated on the 
screw head 14 when the gripping portion 22"" returns to 
its original dimensions after being stretched by the 
35 screw head 14 inserted therein. The fixing mechanism 
18"", as is shown in Figure 5, is basically a passageway 
or single-walled vessel that can accommodate the 
screw head 14 therein. 

[0047] In Figure 1 5, another embodiment of the fixing 
40 mechanism 1 8""' is shown. The fixing mechanism 18""' 
is composed of a polymer that is semi-flexible. The fixing 
mechanism 18 includes a substantially tubular body 
40"'" with a metallic ring at the screw head 14 location. 
As previously described, the semi-flexible fixing mech- 
45 anism 18 , and more specifically the gripping portion 
22""', generates compression forces onto the screw 
head 14 when the gripping portion 22""' returns to its 
original dimensions after being stretched by the screw 
head 14. The fixing mechanism 18""' further includes a 
50 spherical screw seat 23. The spherical screw seat 23 
generally is machined into the substantially tubular body 
40""' therein. The spherical screw seat 23 allows deflec- 
tion and grip. This embodiment is very useful in cases 
where the substantially tubular body 40 is not strong 
55 enough to provide ample spring reaction or force on the 
screw head 14 or enough frictional holding force. This 
is an example of a load sharing composite structure. 
[0048] Optionally, the screw and rod fixation assem- 
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bly 1 0 further can include a substantially annular ring 26 
having an edge portion 30 extending about a centered 
axis. The annular ring 26 operates in conjunction wiih 
the fixing mechanism 1 8 that includes a substantially tu- 
bular body 40 forming a passageway or vessel de- 
scribed herein. While the fixing mechanism 1 8 does cre- 
ate sufficient compression forces due to the spring re- 
action of the material composing the fixing mechanism 
18 and more specifically the gripping portion 22 (the 
spring reaction generates compression forces when the 
gripping portion is returning to its original dimensions 
after being stretched), there are times when additional 
frictional and/or mechanical forces are required. 
[0049] The edge portion 30 of the annular ring 26 has 
a frustoconical surface tapering outwardly toward the 
edge portion 30 for engaging a screw head 14, while 
allowing a portion of the screw 12 to pass therethrough. 
The substantially annular ring 26 guides the screw head 
14 and provides additional mechanical and frictional 
forces onto the screw head 14. The screw and rod fixa- 
tion assembly 1 0 requires both mechanical and frictional 
locking. Holding the rod 16 requires mostly frictional 
locking, while securing the screw head 14 requires both 
mechanical and frictional locking. The various material 
utilized to compose the fixing mechanism 18 cannot 
necessarily provide sufficient mechanical and frictional 
locking force. Thus, by using a smaller, substantially an- 
nular ring 26 within the fixing mechanism 18, sufficient 
mechanical and frictional locking force can be provided 
therein. The locking can be shared by the metallic por- 
tion of the substantially annular ring 26, while the poly- 
mer/fiber reinforced portion creates a stronger interface. 
The use of the substantially annular ring 26 is optional. 
Thus, the screw and rod fixation assembly 10 can in- 
clude it. Alternatively, an embodiment of the screw and 
rod fixation assembly 10 can exclude it so (hat the screw 
and rod fixation assembly 10 includes only a screw 14, 
a fixing mechanism 18, a rod seating mechanism 28, 
and a locking mechanism 36. 
[0050] The present invention further provides for a rod 
seating mechanism 28 operatively engaged with the fix- 
ing mechanism 18. The rod seating mechanism 28 fur- 
ther includes at least one flexible portion 46 capable of 
being compressed against the rod 16 seated within the 
rod seating mechanism 28. The flexible portion 46 has 
a tapered outer surface end 34. The rod seating mech- 
anism 28 has a body portion 44. In the embodiments 
shown in Figures 7, 10-14, and 16, there are two flexible 
portions or arms 46 that are substantially parallel to each 
other. In those situations, the two flexible portions 46 
and body portion 44 form a substantially U-shaped inner 
wall 32 defining the first seat 30 therein. Further, the flex- 
ible portions 46 include a tapered outer surface end 34. 
[0051] The at least one flexible portion 46 of the rod 
seating mechanism 28 securely engages the rod 16 
therein by contouring around the outer circumference or 
surface of the rod 16. The rod seating mechanism 28 is 
altered to allow the deflectable flexible portions 46 to 



engage the rod 1 6 as the locking mechanism 36 is tight- 
ened thereon. (Figures 7 and 8). Thus, as the locking 
mechanism 36, as illustrated in Figure 9, is advanced 
within the fixing mechanism 18, the flexible portions are 
5 pushed over the top of the rod 16 thereby increasing 
contact area of the flexible portions 46 over the rod 16 
and further increasing frictional force thereon. (Figures 
12A and 12B). Figure 12A illustrates the rod seating 
mechanism 28 wherein the rod 16 is seated therein and 
10 the flexible portions 46 are extended above the rod 16. 
Figure 12B illustrates the rod seating mechanism 28 
having the flexible portions 46 being compressed 
against and around the rod 1 6 as the result of the locking 
mechanism 36 being tightened around the flexible por- 
'5 tions 46. The flexible portions 46 are deflected inward 
by the locking mechanism 36 in order to compress the 
flexible portions 46 around and against the rod 16. In 
Figures 12A and 12B, the locking mechanism 36 is not 
shown in order to clarify and further illustrate the bend- 
so ing of the flexible portions 46. 

[0052] As previously mentioned, it is possible to add 
a substantially annular ring 26 or internal sleeve 26 to 
enhance grip or act as a spacer between the fixing 
mechanism 18 and screw head 14 therein. When grip 
25 is enhanced, a material having a softer or different com- 
position than the outer surface wall 21 of the substan- 
tially tubular body 40 can be placed on the inner surface 
wall 20 for the screw head 1 4 to compress against rather 
than directly against the outer surface wall 21. For ex- 
30 ample, a soft, commercial pure substantially annular 
ring 26 or sleeve 26 is inside a stronger body of T1-6AI- 
4V. In this case, the outer surface 21 acts as a tubular 
spring, but the softer inside, which would be potentially 
too weak to allow the spring reaction, would allow the 
35 screw head 14 to bite into the softer material for en- 
hanced screw locking. (Figures 13 and 14). In addition, 
for manufacturing, it can be advantageous to overbore 
the inside of the substantially tubular body 40 and add 
a substantially annular ring 26 or sleeve 26. Such a 
40 sleeve 26 can be a thin, solid wall or a split wall having 
a gap 29 as shown in Figures 13 and 14 respectively. 
The split or gap 29 allows the sleeve 26 to flex without 
interfering with the outer surface 21 of the substantially 
tubular body 40. The sleeve 26 can be pressed fit or 
45 have some clearance for easier assembly. A semi-flex- 
ible polymer or composite material can be used for the 
substantially tubular body 40 and a different material 
such as titanium can be used for the sleeve 26 to provide 
for either additional reinforcement, better screw 1 2 lock- 
so ing, and/or improved rod 1 6 engagement. 

[0053] With regard to the locking mechanism 36 of the 
present invention, the locking mechanism 36 engages 
a rod 16 and rod receiving mechanism 28. The locking 
mechanism works in conjunction with the fixing mecha- 
55 nism 18 wherein the fixing mechanism 18 is typically a 
substantially tubular body 40 that can accommodate the 
locking mechanism 36 therein. Again, the fixing mech- 
anism 18 is basically a passageway or single-walled 
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vessel made of semi-flexible material. The fixing mech- 
anism 18, through the gripping portion 22, places com- 
pression forces onto the screw head 14 as a result of 
the spring reaction created when the gripping portion 22 
returns to its original dimensions after being stretched 
within its elastic range by the screw head 14 inserted 
therein. 

[0054] The locking mechanism 36 secures and tight- 
ens the entire screw and rod fixation assembly 10. The 
locking mechanism 36 includes a deflecting mechanism 
38 for deflecting at least one flexible portion 46 of the 
rod seating mechanism 28 against and around the rod 
16 as said locking mechanism 36 further engages the 
at least one flexible portion 46 of the rod seating mech- 
anism 28. The deflecting mechanism 38 can be an inner 
surface or portion of the locking mechanism 36 itself. 
The deflecting mechanism 38 further engages the ta- 
pered outer surface 34 therein. 
[0055] The locking mechanism 36 can be a nut, 
screw, set screw, or other similar locking mechanism 36 
as is known to those skilled in the art. The locking mech- 
anism 36 usually is threaded on at least one surface 
thereon. Figures 9, 14, 10, 11, 13, and 14 illustrate em- 
bodiments of the locking mechanism 36. As stated, the 
locking mechanism 36 is preferably a set screw includ- 
ing a threaded outer surface 48 for operatively engaging 
an inner threaded surface 25 of the fixing mechanism 
18. Alternatively, the locking mechanism 36 can be a 
locking nut including a threaded inner surface 50 for op- 
eratively engaging an outer threaded surface 27 of the 
fixing mechanism 1 8 as disclosed herein. 
[0056] The locking mechanism 36 can further include 
a spherical, inner chamber 39 for accommodating at 
least one flexible portion 46 of the rod seating mecha- 
nism 28 when the at least one flexible portion 46 is con- 
toured around the rod 1 6 situated therein. The spherical, 
inner chamber 39 can also be useful in accommodating 
any type of instrument. 

[0057] In other variations of the present invention, a 
locking mechanism 36 is not included; instead, a differ- 
ent type of rod seating mechanism 28 ' can be used. 
In this particular embodiment, the rod seating mecha- 
nism 28 is inserted directly into the fixing mechanism 
1 8 The rod seating mechanism 28""" operatively en- 
gages the fixing mechanism 18""". Again, the fixing 
mechanism 18""" is made of semi-flexible material that 
generates compression forces that are applied to the 
screw head 14 when the fixing mechanism 18 (more 
specifically the gripping portion 22""") returns to its orig- 
inal dimensions after being stretched within its elastic 
range by the screw head 1 4 inserted therein. 
[0058] The rod seating mechanism 28"'" includes the 
same structural components of the rod seating mecha- 
nism 28 described above. The rod seating mechanism 
28""" includes at least one flexible portion 46""" having 
a tapered outer surface 34""" with at least one tab mech- 
anism 31 radially extending from the tapered outer sur- 
face 34'""' for operatively engaging and inserting into at 



least one indentation 33 or aperture 35 situated on the 
inner surface wall 24 of the substantially tubular body 

40 ,,, " , of the fixing mechanism 18 The size, shape, 

and dimensions of the tab mechanism 31 varies accord- 
s ing to a desired size of the overall structure of the rod 
receiving mechanism 28""". Likewise, the indentation 
33 or aperture 35 extending through the inner surface 
wall 24""" varies according to design. (Figure 16) 
[0059] As the rod seating mechanism 28""" is inserted 
10 into the fixing mechanism 1 8 and over the screw head 
14, the flexible portions 46""" of the rod seating mech- 
anism 28 contour around and compress the inserted 
rod 16 situated therein due to the deflection of the tab 
mechanisms 31 caused by interference created by the 
15 inner surface wall 24 of the fixing mechanism 1 8""". 
Once the tab mechanisms 31 engage with either the in- 
dentation 33 or the aperture 35, the flexible portions 
46 of the rod seating mechanism 28""" remain locked 
in a compressed condition contoured around the rod 1 6. 
In order to release the rod seating mechanism 26' 
from the compressed condition, an instrument merely 
needs to be inserted between the rod seating mecha- 
nism 26'""' and the fixing mechanism 18""". 
[0060] In yet another variation of the present inven- 
tion, the rod seating mechanism 28 is eliminated and 
replaced by a different embodiment of the locking mech- 
anism 36' wherein the locking mechanism 36 ' is a 
plug securing mechanism 52 (Figure 1 7) that is inserted 
into the screw and rod fixation assembly 10 and onto 
the rod 16 after the rod 16 is introduced into the fixing 
mechanism 18 '. As with the other embodiments, the 
fixing mechanism 18 is made of semi-flexible mate- 
rial. Again, due to the semi-flexible material, the fixing 
mechanism 18" , and particularly the gripping portion 
22"""', generates compression forces that are applied 
to the screw head 14 once the gripping portion 22 " 
returns to its original dimensions after being stretched 
within its elastic range. 

[0061] The plug securing mechanism 52 can be any 
screw type device such as a set screw 36 '. The plug 
securing mechanism 52 contacts at least a portion or 
part of the rod 16 in order to securely fix the rod 16 sit- 
uated therein and the entire screw and rod fixation as- 
sembly 10"""'. The plug securing mechanism 52 is sub- 
stantially cylindrical in shape and is capable of insertion 
into the substantially tubular body 40 of the fixing mech- 
anism 18' '. The plug securing mechanism 52 also in- 
cludes at least one outwardly tapered extending tab 
mechanism 55 for locking the plug securing mechanism 
53 onto the rod 16. The extending tab mechanism 55 
operatively engages at least one indentation 33' or ap- 
erture 35' situated within the inner surface wall 20 of 
the substantially tubular body 40"""' of the fixing mech- 
anism 18"""\ The size, shape, and dimensions of the 
extending tab mechanism 55 vary according to a de- 
sired size of the overall structure of the fixing mecha- 
nism 18"""'. Likewise, the indentation 33' on the inner 
surface wall 20"""' or the aperture 35' extending there- 
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through the inner surface wall 20"""' varies accordingly. 
(Figure 17) 

[0062] As the plug securing mechanism 52 is inserted 
into the fixing mechanism 1 8'""" and over the rod 1 6, the 
plug securing mechanism 52 compresses against the s 
inserted rod 16 situated within the first seat 30""'". Then, 
when the extending tab mechanisms 55 engage with ei- 
ther the indentation 33' or the aperture 35', the plug se- 
curing mechanism 52 remains locked in a compressed 
condition onto the rod 16. 19 
[0063] Optionally, the plug securing mechanism 52 
further includes a threaded inner surface 53 for opera- 
tive^ engaging any type of additional screw 12 for fur- 
ther tightening of the rod 16. Thus, a screw 12 can be 
inserted and screwed into the plug mechanism 52. Al- >s 
ternatively, the outer surface 57 of the plug securing 
mechanism 52 can be threaded for engaging the thread- 
ed inner surface wall 20"""' of the substantially tubular 

body 40 of the fixing mechanism 18 

[0064] The present invention is not limited for use with 20 
just a bone screw 12. For instance, the fixing mecha- 
nism 1 8"""" can be extended to be used with other types 
of screws, mechanical parts, and/or structures. The fix- 
ing mechanism 18 still utilizes, as with the other em- 
bodiments, semi-flexible material to create compression 25 
forces resulting from the spring reaction created when 
the fixing mechanism 1 8 returns to its original dimen- 
sions after being stretched within its elastic range. 
[0065] The other parts that can be used with the 
present invention include other implants, such as a swiv- 30 
el joint 58 for a cross-link connector that can be fixed 
with the present invention. (Figure 18). In this situation, 
a spherical head 54 is forced into a reduced diameter 
section 56 that exerts a force on the spherical head 54 
to lock it securely. In Figure 18, the spherical head within 35 
the tube portion is shown and movement of the spherical 
head into the gripping portion 22 locks the entire assem- 
bly. The assembly 10 as shown in Figure 18 can be 
further locked by the locking mechanism 36 as de- 
scribed herein. Additionally, an instrument can be uti- « 
lized to simply lock the assembly 10. Simply pulling on 
the two components with ample force in opposite direc- 
tions will lock the two components securely as the wall 
expands and exerts compressive forces on the head 
portion as illustrated therein in Figure 19. « 
[0066] The components for the screw fixation assem- 
bly and device disclosed and described herein can be 
manufactured by various methods known to those of 
skill in the art. For instance, the assembly and device 
can be made by first blanking the outer shape from a so 
round bar stock. Then, by holding on the threaded end 
or an extension of the threaded end, a hole is made in 
the opposite end. This hole is undersized relative to the 
taper to allow the taper to be cut with a single tool. While 
the part turns in a lathe, a boring bar having a small cut- 55 
ting tip is introduced into the hole and the taper and re- 
cess cut. The threads are then cut, any extension cut 
off, and the slot either milled or cut to be more compat- 



ible. 

[0067] The various other components can be made 
by cutting the outside cylindrical shape with an exten- 
sion to hold on in a lathe. A hole is drilled into one end 
and a boring bar with a small cutting tip is used to enter 
the hole and cut the spherical seat. The outer slots and 
hinge details are cut by either slitting away with a saw 
or a wire. 

[0068] Throughout this application various publica- 
tions are referenced by author and year. United States 
patents however, are referenced by number and inven- 
tor. Full citations for the publications are listed below. 
The disclosures of these publications and patents in 
their entireties are hereby incorporated by reference into 
this application to more fully describe the state of the art 
to which this invention pertains. 
[0069] The invention has been described in an illus- 
trative manner, and it is to be understood that the termi- 
nology that has been used is intended to be in the nature 
of words of description rather than of limitation. 
[0070] Obviously, many modifications and variations 
of the present invention are possible in light of the above 
teachings. It is, therefore, to be understood that within 
the scope of the appended claims, the invention can be 
practiced otherwise than as specifically described. 



Claims 

1 . A screw and rod fixation assembly for fixing a screw 
and a rod comprising: 

a screw including a screw head; 
fixing means for fixing said screw from move- 
ment relative to said assembly, said fixing 
means including an inner surface wall having a 
gripping portion and a non-gripping portion; 
a substantially annular ring including an edge 
portion extending about a centered axis, said 
edge portion having a frustoconical surface ta- 
pering outwardly toward said edge portion for 
engaging said screw head while allowing a por- 
tion of said screw to pass therethrough; 
rod seating means operatively engaged with 
said fixing means for seating a rod therein in- 
cluding at least one flexible portion capable of 
being compressed against a rod seated within 
said rod seating means, wherein said at least 
one flexible portion has a tapered outer surface 
end; and 

locking means for securing and engaging the 
rod and rod seating means including at least 
one flexible portion, said locking means includ- 
ing deflecting means for deflecting said at least 
one flexible portion of the rod seating means 
against and around the rod as said locking 
means further engages said at least one flexi- 
ble portion of said rod seating means. 
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2. The screw and rod fixation assembly according to 
claim 1 , wherein said fixing means includes a sub- 
stantially tubular body. 

3. The screw and rod fixation assembly according to 
claim 2, wherein said substantially tubular body fur- 
ther includes spaced, substantially parallel arms ex- 
tending from said substantially tubular body. 

4. The screw and rod fixation assembly according to 
claim 1, wherein said gripping portion of said inner 
surface wall of said fixing means is expanded within 
an elastic range of said inner surface wall by said 
screw head. 

5. The screw and rod fixation assembly according to 
claim 1 , wherein a portion of said inner surface wall 
of said fixing means is threaded. 

6. The screw and rod fixation assembly according to 
claim 1, wherein said rod seating means includes a 
body portion from which at least one said flexible 
portion extends therefrom. 

7. The screw and rod fixation assembly according to 
claim 1, wherein said locking means is defined as 
a set screw including a threaded outer surface for 
operatively engaging said threaded inner surface of 
said fixing means. 

S. The screw and rod fixation assembly according to 
claim 7, wherein said set screw further includes a 
spherical, inner chamber for accommodating said 
at least one flexible portion when said at least one 
flexible portion is contoured around the rod situated 
therein. 

9. A screw fixation device comprising fixing means for 
selectively fixing a screw head, said fixing means 
including an inner surface wall having a gripping 
portion for fixedly gripping the screw head. 

10. The screw fixation device according to claim 9, 
wherein said gripping portion of said inner surface 
wall is expanded by the screw head within an elastic 
range by the screw head. 

11. The screw fixation device according to claim 9, 
wherein said fixing means includes a substantially 
tubular body. 

12. The screw fixation device according to claim 11, 
wherein said substantially tubular body includes 
spaced, substantially parallel arms extending from 
said substantially tubular body. 

13. The screw fixation device according to claim 11, 
wherein said substantially tubular body has a prox- 



imal end and a distal end, wherein said distal end 
is interiorly tapered for securing the screw head 
therein. 

5 14. The screw fixation device according to claim 11, 
wherein said substantially tubular body has at least 
one aperture extending radially through said inner 
surface wall. 

10 15. The screw fixation device according to claim 9, 
wherein a portion of said inner surface wall is 
threaded. 

16. The screw fixation device according to claim 9, 
is wherein said fixing means is made from semi-flex- 
ible material selected from the group consisting of 
metal, plastics, alloys, polymers, fibers, and combi- 
nations thereof. 

20 17. An apparatus for fixedly gripping and securing a 
screw head comprising a passageway including 
side-walls and inherent locking means for gripping 
and locking the screw head as the screw head en- 
ters through said passageway and into said locking 
25 means. 

18. The apparatus according 17, wherein said pas- 
sageway includes a substantially tubular body. 

30 19. The apparatus according to claim 17, wherein said 
locking means is defined as a semi-flexible portion 
of said sidewall. 

20. A rod receiving device comprising rod seating 
35 means for seating a rod therein including at least 

one flexible portion capable of being compressed 
against a rod seated within said rod seating means, 
wherein said flexible portion has a tapered outer 
surface end. 

10 

21. The rod receiving device according to claim 20, 
wherein said rod seating means includes a body, 
portion from which said at least one flexible portion 
extends therefrom. 

45 

22. The rod receiving device according to claim 20, 
wherein said tapered outer surface end has at least 
one tab extension radially extending from said ta- 
pered surface for engaging and locking into at least 

so one aperture situated on a substantially tubular 
body. 

23. A locking member for securing and engaging a rod 
and rod seating means including at least one fiexi- 

55 ble portion, said locking member including deflect- 
ing means for deflecting the at least one flexible por- 
tion of the rod seating means against and around 
the rod as said locking member further engages the 
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at least one flexible portion of the rod seating 
means. 

24. The locking member according to claim 23 is a set 
screw including a threaded outer surface. s 

25. The locking member according to claim 23, wherein 
said set screw further includes a spherical, inner 
chamber for accommodating at least one flexible 
portion of the rod seating means. 10 

26. The locking member according to claim 23, wherein 
said set screw further includes a tapered, inner 
chamber for accommodating at least one flexible 
portion of the rod seating means. '5 

27. A substantially annular ring comprising an edge 
portion extending about a centered axis, said edge 
portion having a frustoconical surface tapering out- 
wardly toward said edge portion for engaging a 20 
screw head while allowing a portion of the screw to 
pass therethrough. 

28. The substantially annular ring according to claim 

27, wherein said edge portion includes a gap por- 25 
tion. 

29. A screw and rod fixation assembly comprising: 

fixing means for fixing a screw, said fixing 30 
means including an inner surface wall having a 
gripping portion and a non-gripping portion, 
and at least one aperture extending through 
said inner surface wall; and 
rod seating means operatively engaged to said 35 
fixing means for seating a rod therein including 
at least one flexible portion capable of being 
compressed against a rod seated within said 
rod seating means, 

40 

wherein said flexible portion has a tapered outer 
surface and at least one tab means radially extend- 
ing from said tapered outer surface for operatively 
engaging and inserting into said at least one aper- 
ture of said inner surface wall. ' 45 

30. A screw fixation assembly for fixing a screw and a 
rod comprising: 

fixing means for fixing a screw, said fixing so 
means including an inner surface wall having a 
gripping portion and a non-gripping portion and 
at least one indentation thereon; and 
plug securing means engaged on a portion of 
a rod for securing the rod within said fixing 55 
means, said plug means including extension 
tabs means for engaging said at least one in- 
dentation of said inner surface wall. 



31 , A screw and rod fixation assembly for fixing a screw 
and a rod comprising: 

a screw including a head portion; 
fixing means for fixing said screw from move- 
ment relative to said assembly, said Fixing 
means including an inner surface wall having a 
semi-flexible gripping portion and a non-grip- 
ping portion; 

rod seating means operatively engaged with 
said fixing means for seating a rod therein in- 
cluding at least one flexible portion capable of 
being compressed against a rod seating within 
said rod seating means; and 
locking means for securing and engaging the 
rod seating means including at least one flexi- 
ble portion, said locking means including de- 
flecting means for deflecting said at least one 
flexible portion of said rod seating means 
against and around the rod as said locking 
means engages said at least one flexible por- 
tion of said rod seating means. 
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